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interrelationships of the twe-eand
.J&napis necémary for an underst

materials presented. .
A o e T e ;
At the end of this unit is a gleesary which provides you with:brief definitionsof
many of thé terms used in the modules. ‘ -2
L \ g S :
Upon completion of this wnit, you should.be able to demonstrate gn’ under-
standing of the material by your performance on the post-test, When you
have finished this unit, and fesl that you understand the information ‘presented, take
the post-test'that-follows, Write dewn your answers on a sheet .of paper and pass it in
to your inetructor, who will give you your grade. : v '
" ) M , ¥
' RS
‘ IR S - ! ' .

_ An understanding of basic human anatomy and physiolagy is essential to any
person prepering to enter a hesith eecupation. This instructional unit is designed-to (
introduce you to the strustures and: functions of the human nervous system--and the
familisrize you with some of the terms and
of the nérvous system, .

-

.This unit coneists of a pretest,
glossary of.terms, and a pos-test,

. , . \ ’
Begin this modular it by taking the brief pretest at the front of

four modales with their optional activities, a
¥

\ d 1

t_he,bookle t.

Write your anewers on a sheet of paper and pess it in to your instructor.

. Next, read through each of the modules (Introduction ‘to the Nervous System,
Nerve Impulse Conduction, The Central 'Nervous System, and The Peripheral Nervous )
System) and investigate any of the optional ‘activities. that' may be helpful or
interesting to you. The eptianel activities will help you learn more about some of the

e
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The Nervous System

PRETEST
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The n¢rvoUs system relays coded commumcatnons from one area of the bod\ to

another through the transmission of:

A.

c.

D.’

The }unb tion between two nerve cells is called a‘

A,
B.
C.
D.

JThe long, thin part bof a nerve cell that conducts lmpul 5es away fro ;t
hody is.called the:

L 4
chemicals.

impuls‘és.

senses., -~
stimuli.

,

threshold.

-

stimglus.

reflex.
synapse.
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' 6. The major controlling organ of the NErvous system is the: ) K
g A. spip@l cord. : ! ‘ \ “ .
. ' 3. heart. . . . -
© C. hjr.aain. ’ s . .
wr D. stomach. . . . P
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) 7. Name the two organs of the .central nervous system. .
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N . 8. . The three membranes that surround the organs of the central nervous system
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? ‘9. The por-tv%n of the brain that is responsible’ for smooth and balanced exccutions
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. -10.  Which part of thé brain contains cardiac, respiratory, and vasemotor cenjera”
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Name the three’major divisions of the brain. s
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There are how many pairs of-spinal nerves %

A, 8. .. , . N
B. 12 . " . :
C. 20 a e L ‘ . €

D, 31 ’

-~
-

: £ '
The 12 pairs of nerves arising -from the bramn that
metk, and chest regions are the:

“

v o . 2

0.

’
Name the division of the autonomic nervous system that prepares
danqerous or stressful situations. . ! C§
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In 'spvnral bady reqions,, aroups of spinal
E 4 . . < .
A. effectors.” =\ . e
B.. plexises. o :
C. ¢ receptars. ' - ¥ .o
.f‘efler&es.‘ . . ' “

- . . ~
F ] B v -

AL

-

“

the. body for

-
« ]
N
.
.
M
.
9
=
-7 .
-
.
.
o3

Q




‘ g a ’
| I

Al .
. N ' ’
%) N Q .
» ~
\ - . . ae LY
. - A v »
'
- »
.
- M . - ‘ -
‘ .
- < .
. .
. . . .
* .. ' [ -, ¢ X . \
. , - [}
)

Which of the foltowing is a major:function of the spinal cord?

. 'A. controlljngeflexess. . '.k\ ’

N . 'B., producing gerebrospinal fluid ) = : v
L C., initiating breathing

.~ D. requlating internal temperature .

@ N v
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Which structures of the br\éin are filled with cerebrospmal fluid? -

2 . . . . '
A. ‘nerves - ' _’ - -
6 v B. . ventricles ) . ) ‘ g
. C. hemispheres , ' . .
: - D. lobes ’ . ) ' *
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. . . INTRODUC TION TO THE NER VOUS SYSTEM

Objectives ) -

, "
Upon completion of this module, you should be able to:
I. Qescribe the general orqammtmn “of the nervous svstem. , -
2. ldentify the bagic functions of the nervdus system, .

<
B

4 R ]

Atthough both humans and trees are living Ol‘(]i]l\l’,ﬂn“. sharing the scemne
environment and having many of the same’ basic.eequireigent s for survival, theee are
countless differeriices betwean you and the trees oytside your window. Some of the

“% ynost significant differences are due to the fact that you have a’nervous syskn ol
™N the ‘tree does not. For that reason, you ran perceive and react irhmediately to
changes in your wrroundmg&; move about at will, and per form _many dther artivities
you probably never stop to think about., Just what the nervous systern does, and hiaw
it does it, 15 the subject of this modular unit.

-
’

The nervous system is based’on a single basic unit, the nerve cell. Yet 10 terms

of bolh organization and operatlon,‘the nervous system can be divided into bwo

. subsystems, the cgntral nervous system and thé peripheral nervous ),teln. Though
largely interlinked, these two divisions are quite distinct. -

- . o - *
Ed

The rentral nervous system is the core of the nervous system,, centinl in bolh
its physical and fynetional position. There are only two organs in this-subslivision:
the brain, and 1ts extension, Lthe spinal cord: The brain is the great controting unit of
the nervaus system, the orghn to whic¢h all parts of .the system lead and upon ‘which
all parts of the system depmd The spinial cord is in structure and function rather

-

A . like a thick cable ‘of communication links. ‘It serves as the connectinn between, the'
BT brain and the rest of tht body. However the cord is more thanymerely a shanne 1 for
\‘ ) . bpain-to- body lnt*g,"ag(‘s. It too c‘xormsm a rnmvuro of r‘nntrol aver® certan Lindy
. aﬁv@ms, especially those called _r_q_f_!p x actions.
" ) - . . ’ - ¥
) \ e The pecheral nervous systesn extends from its 1oots i e contral ne vinrsf
. system tn the periphery of Lke body. ﬁ'hr‘ subsystrm includes 12 patrs, of i il
. nerves which originate in the brain, and 31 pairs of spinal nerves which anse i the
dpmél cord and reach, in some cases, to the outermost surfaces of -1he. bady, to the
sensory organs, and to the body's muscles. . > .
N - ‘0* . ¢ i ‘ ‘/ - ’ -
"~ The "JUtOﬂO[ﬁIC Nervous system |s classified as part of the bornphmnl NeTVOUS
sy@tem.’ It is linked to the ccntral fiervous r;ysrcm by sume of the ‘cranial and upinal
: " nerves. This systepm |§ called dutonomlc, or indepdndeny, because |t7ysu.ﬂl;¢ operates
, ) , : PP g *
’ ." @ * N 7 »
it . ! . - . p
. ’ L g
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beyond the level of. conscious control. 1t s made ‘'up of two counterhalmeing fivi-
stons, the sy _Liwllr‘ anet the parasympathetic systems. Theee two nubdivisrohs have
generally opposingseffects on body organs, and.hotween thern check and hol, mee eac h'

ther in Lhe requlation of body. processgs. - :

L] -

’ " . -
) The nervous system functions as a- whole to gather, proceas, and et gpon
inPormation  available to the® body from» the environment, EBth the external

eavironment of the sworld around us and the internal environtent of the ‘g |1
A v\nnl part of this process is the activity of impulse transmission within the nervons
systom, Impulse transmission 1s the relaying of coded rommunicatimne, frmn MUECRNES TR
of the body to another.~The transmission is carricd out hy the basic umt of the
© nervous systefn, the nerve bells, The, commuhications ‘which Gire paase: i Aalong ran he
information gathered by the special senses (s sight, -hearing, taste, touch, or unelii, o
they can-be information about the internal state of the body. The central nervoes
v © systemoanstructs the body how to deal with what's qoin0 on mrornélly and exteinally

~ messages the nervous,system performs another® bf 11s finctions:  coordinating the

through messages sent to the museles, qlands, and organs of the bady. Through The: <

’ movement of the body's various muscles.

2
.

.
e T

,) . ) .
< As will be seen in the following modules, the structupe of the nervous aston i
tdeal for 1ts task: the task of body-wide,information gathering and comauniration

about the inner and ~outer ervironments \of tbe body, “nd hinking and mn,t.ﬂl«lmqw

thousands of activities, systems, and functidns of the human bordy, . a
@ L a
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" transimit the system's communication

2

. M \

. { NERVE IMPULSE CONDUCTION

@4 . v . -

Objectives : - "

Upon scompletion-of this moddle, you sho

[dentify the types of neurons.

impulse conduction.

R

1
2. Pescribe the structure of neurons.
3 Identify and .ﬂescnbe the structures and processes involved in nr*rmur

4. Descnbe the mechamsm of areflex arc.

»
-

uld be* able to:

e ad
t-

Communication is the basic functiarwof-the nervous system. The nerve cell or
neuron is the basic unit of the neryous- system; it is structured specifically to
throughout the body as simply and Pfflcnenlly
as possible. The neuron's tasks consist of receiving, conducting, and refcrrmg the
incoming qo’mmunlcatlons—-or; impulses--from one part of the system to-the next.

The design of the neuron reflects its function (see Fiqure 1).

-The nedron, ik

any other cell, has the cell bodx as its central or manr‘w‘part
of the cell and contains the nAucleus and other necessary cell structures.

differs from other cells in that the cell body, continues into a long, thin, stefn-like
projection calléd the axon. The axon can be tfemendously long. For instance, the
axon of a neuron in the foot can'extend the entire length of the leg up to the lower
part of the splnal cord. This part of the nerve cell conducts nervous impulses away
from the cell body, rather like a wn'e thate conducts glectrical current away from a

.battery. Axons, like wire, require some kind of insulation in order to conduct the

In- the nervous system, this insulation is prowdcd f)y a white,
Myelin makes the axons
(Axons bundle

impulses efficiently.
fatty substance wrapped around the axon called myelin.
appear white, especially if there are many axons bundled together.
together like cables te form nerve tracts.),

Ed

This is the Bulkiest area —
The neuron

MYELIN-

HI/IIIIINIHII/
g 2
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- * Figure 1.. The Neuron
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Axons are unique to ‘nerve cells; so are the structures called dendrites.

Dendrite’s are often compared to microscopic tree branches growing ouf from the
nedron cell body. They'are fine, muitiple-branching fingers that receive incoming
impulses from various sources; from axon ends of other nerve cells, or directly from
the environinent. The dendrites them pass.the impulses to the cell body. The anly
path an impulse can follow throlgh a neuron is, from dendrite,. to cell body, to axg@h.

N4 ' . ‘ *
- The communications pass‘n&g through the nervous system travel in twn
directions, from the peripheral to the.central nervous svstern and vice=versa,: Sensary
neurons are those nerve cells that bring messages to the central nervous system. The
sensor'y n_eu?'ons originate’in areas that experience the environment: the skin, eyes,
nose, tongue, and so on. Their' function is to" receive information about the
environment and the state of the body and relay it to the spinal cord and brain,

Motor neurons relay impulses in the opposite direction, from cord and brain back fo

the body“parts.. The motor neurons originate within the rentral nervous system from
which tﬁ%_fy‘\.receive the impulses they conduct. Most of the axons of m@tor neurons
end jn muscles. [mpulses-traveling along metor neunons are relayed to muscle:tissue.
Muscles contract in response fo-the impulses to produce some kind of movement.
Thus, motog neurons function to conduct impulses from the central nervous system to

the tissues, which can then act in responseg '

Association neurons (or interneurons) lie between the sensory and motor nmerve
cells. The association neurons are found only in the brain and spinal cord, where they
transmit impulses bgtween; other neurons. In a typical nerve pathway, an impulse
travels ,from @ sensOry neuron through one or more association neurons, and from
there to -a*motor neuron. Association ‘neurons channel incaming Ysensory) informa-
tion, either routing it to higher levels in the central nervous system or managing it
themselves. Much of the bRain fs made up of association neurons., Y :

A A . . .

In order, for the nervous system to be:able to relay information from one part of

[4

the body t5 another, each' neurph must be capable of receiving, conducting, "nd-

U‘ansmfttiﬁg impulses. Certain properties of nfurons ensure that these. processes can
occur; these properties include excitability, conductivity, and adherenee to the
all-or-none law. A neuron is extremely jsensitive to appropriate incoming signals (or
stimuli), whether the stimulus comes from the environment or from another neuron.
The neuran will react to the.stimulus By generating an impulse. This is the property
of P.xci_ta%;lity. Once the stimulus has excited the neuron and the fell has produce

an impulse, thg impulse must then be. transmitted along the neuron to reachats next
destination within' the nervous system. This transmitting activity depends o thee
. property of conductivity, An impulse gencrated within an excited nearon will be
conducted through the entire nerve cell. Some stimult are too weal and ratit hes

ignored By the nervous system. Onl stimili of a certain strength will rause o neinolf
Y M b4 '

.to, generate an impulse, and the impulse generated must he of a eertain steendih o,

guarantee its further conduction. Therefore -each irnpulse generated. or concuctced.is
the strongest impulse the cell can produce; it will then travel the entire lenqtlf of the

peuron without dying out. Each neuren is capable of generating only one strength or
typé of signal. This signal, or impulse, will‘ be produced only if the stimuwus that
generates.it is strong enough.” This principle is rather like the mechanism of a line of

- ,
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falling-dominoes: either the dominoes fall, or they don't. fif they are knocked hard ‘ \
enough to fall,"then they fgll all the way ovex to the next domino. If not, then they
remain-standing and go'thing happens. In nervous conduction, this principie is called%
the all-or-none law. . . ‘ :

The transmission of an impuise along an individual neuron is an electrical
occurrence; however, ifmpulse transirission across the” junction between neurons is 0 y
chemicat occurrence. This is due to the structure of these connecttons. 'Neurons do
not come into direct ‘Contact with each other. There is a very small. space hetvreen
the axon end of one neuron and the dendrites of.the next neurof. This gap 1s called
the synapse. [lectrical impulses cannot pass across lhe synapse; instead, impulses

* are carried across the gap by chemical transimitters. An impulse arriving at the axon,
end of an excited neuron will cause the retease of chemical transmitter substances
from the axon. These chemicals flow across the synapse ter the dendrites of the next
neuron where they generate an impulse in thg next neuron. It may seem odd that a
connection between two conducting cells should consist of a gap, but the structure of .
the synapse- aids in the efficient functioning of the nervous systems Because

- dendrited are sensitive to the transmitter chemicals while axons are nat, an 'mpulse - N

can travel across a synapse in only one direction. The property of fatique is another ¢
. advantage peculiar to the synapsec. The chemical transmitters are constantly
smanufactured in the axon ends; even so, 100 much ilnpulse conduction will eventually
© use up the supplies of transmitter substafices. When there 1s no more chemieal trans-
_ mitter left, inﬁJulses‘can no longer be conducted across the synapse. Fatique fulfills .
a protective function by. preventing the nervous system from bhecoming over- -
< stimulated and overloaded. Once thefsupplies ‘of chémical transmitters are brought
again tg hor_mél levels, impulse conduetion across the synapse can resume as normal.
- ’ ¢

! - ~ Coordination 1s another of the functions of lhe nervqus system {communication -
. \ ' -end coordination are very closelysrelated). ‘The nervous system is organized ipssuch a
way that it can toordinate.everything occurring between input to the hody,-and the .

body's reactiori. Recegﬁhs moniter the environment. A receptor is a sepsory neuron,
_usually a part of a sensory organ (for instance, the eye or the skin).-The feceptors
transmit impulses in response to specific_ stimuli: the eyes respond to light, the skin
uch, and so on. These impulses pass’to the conductors or the interneurons which
ct them to the appropriate level of the ce tral nervous system. Conductors
. thepd celay“the resulting impulses frag the ccmtra%nervous system .to the effectors.
' Effectors dre the systems or structuros that are capable of receiving and acting vpon
'instrqcﬁ‘ons‘ from the central nervous system. ~Besides the skeletal or voluntary
muscles,” effectors include the smooth or visgeral mascles and the alands., Any of
thesq—st’{“{uétures will, when stimulated by the conduntnis, grodece o actinn antabie
o the central nervous system's decision on hisw to respond 1o ineomineg 5! ot . -

o .

r et The reflex arc is a sifnple exarnple §f such 2 stirmulusg-reac tion (»:1||}‘1/l;: N, .
~reflex arc is capable of detecting change, and causing a response fo that chaage,
o without conscious control. At Jtslowest level the reflex arc 15 a three-neuron circuit
_ . between a receptor, an interneuron, and an effector. (See Figure 2). The circuit
- synapses somewHere within the central nervous system (for exampl#, the spinal
cord).. The receptor denerates an impulse in response to a. stimulus froin the
8 .

- :. N e
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environment. TFhis impulse passes to an afferent gsenséry) neuron, which conducts it
to the central nervous .system. Here it synapses with anyinterneuron which then
synapses with an efferent. (motor) neuron. The efferent ne[?ron conducts an impulse
back to the ap;frOprlate effector; the effector then produces a reflex action. .

¢ .
.
....... B e

1]

AFFERENT RECEPTOR
" NEURQON (skin)

s
o -~
.
=TI 8 S T '
SAT - B N

' CROSS-SECTION
OF SPINAL CORD

2

. INTERNEURON

EFFERENT EFFECTOR
) NEU‘RON @ (muscle)
, .
Figure 2. A Reflex Arc ‘ )

\

‘ ’ L)
-
‘e

-

. An example of a simple reflex arc is what happens when you touch something
that is very hot. Receptors in your, fingérs detect the dangerously high temperatute.
They generate an impulse in an aflierent neuron which canducts the impulsr to Lhe
spinal cord. The impulse synapses- with an interneuron in the spinal cord antd then
directly with.an efferent, neurgn. (The impulse does not have to go to Lhe brain for a
decision on what action .to take.) The efferent neuron carries impulses to the effec-
tors, thé muscles of theearm, and causes them to ‘contract. This pulls Lthe fingers

away from thga hot object. N

]

The action that results from a reflex arc is called a reflex action, or simply a
A . . s . . . . .
reflex. All refk"x actions have the following chardcteristics in common:

&, . :
e The action is involuntary; it cannot. be smrte(l or stopped at will,
8 The action is stereotyped; that is, ,leulnmf a receptor in Lthe same way
will always cause the same response.
e The action serves a purposeful (usually protectlvc) function. *

\
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- or course, reflex arcs vary in complexity. The recepror area may he dendrites
. s o®the afferent neuron itself. Or the reflex arc may haye scveral sets of synapses in
. it: in the peripheral area, or in the central nervous system where several inter-
- neurons,may intervene betweenthe:afferent and efferent neurons, Simple reflex arcs
v -may synapse in the spinal cord; more complex reﬂex arcs may transmit impulses all
‘the way to the brain. . * - ot
W 1 ' " '
- N .; ~ . X . , .
) 1 .
QPTIONAL ACTIVITY o , ’
t e Think of several reflex actidis and describe how they protect thé body
o
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.colurﬁu and consists of just two organs: the brain and the spinal rord. “The spinal

- o ) - ;
. -13- . '
, L  THE CENTRAL NERVOUS SYSTEM ' \i
9 N C ’
) ¢ ‘ ) \
)Q '. - & - , ) ' ’
", Objectives . i o ' ’ :
V L\‘pon completion of this module, you'should be able to;
l. Identify and deseribe the major parts of the bram (bram stem, cerebellum, -
e cergbrum, and ventricles). ' .
2, ldentify and describe the regions, structures, and functidns’ of the ,pm'ﬂ
. cord. L
. % 3, Name the three meninges and describe their functions.
b. . S .

“.The central nervous system is located eatirely within the skall and)vertebral

cord ,is the first area “where nerve impulses from the periphery of thc body are -
recenved. Here they are routed through reflex re‘spon«*eq or to the brain for further
processing. - S e

The bram is the major controllmg organ of the body. It is the center of all
thought emotions,c and intelligence. It is the- organ that receives sensory impulses - "
from -t ybody and initiates motor impulses to the bpdy The average adult brain
welghs out three pounds. It is divided into three major areas: the brain stem, the
cerebellum, and the cerebrum. (See Figure 3). ~ ]

SThe brain stem is located in the lower center of the head, where it connects
directly to the spinal cord. The brain stem itself is divided into four major,parts: the

medulla oblongata, the pons, the midbrain, and the interbrain (or diencephalon)

[

¥ The medulla oblongata is located in“the lowcst part of the brain: atem where it” -
is, a direct continuation of thq spinal cord. The medulla is about one ingh long and
contains many nerve cell fibers (white mattef) and cell bodies (gray m attor) The .
main purpose of the medulla is to regulate several vital and qnonvital bod functions:
The areas within the medulla that perform these functions are known as centers. The
vital centers in the medulla are necessary for survival; these centers mrludn the
cardiac centers which cantrol heart rate, the réspiratory centers which requkate rate
and depth af breathing, and the vasomotor centers which control blond pressute. Nlen
located in the medulla are several nonvital centers, which control such things as
swallowing, vomiting, coughlng, and sneezing. .

The pons is located between the mldbram and the medulla. It consrsts mostly of
nerve fibers (white matter) passing. from the medulla to the cerebrum. ‘The
pneumotaxic center, another respiratory center, lies within’ the pons. This center .

inhibits lengthy lnsplratton and contributes to expiration during the breathing cycle.
No matter how long and hard you try to hold your breath, this mvoluntary center will
eventually override your conscious control and force you to breathe again.

Y
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Eigure 3. Crosssestion of the Brain
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The midbrain connects the pons anc

-
i coerebetlum with the  cerebrum. It 100 is

_made up largely of bundles of fibers carryl
areas of the brain stem and tq the spinal cor

ng impulses from the cerehrun to lower .
d. Most of the functions of Lthe midbeain .

‘concern reflex reactions, especially auditory and

(turning, ducking) in‘prder to avoid an oncoming object.
Be concermed with maintaining balance and posture.
-~

The top portion of the brain stem is formed by the interbrain, or diencephalon,

It consists of the thalamus, and located directly below,

About four-fifths of the interbrain is the thalamus, an organ

“visual ones.
actiéns as turning the head in order to hearsomething better or tnoving the head 4
The idbrain also appears 1o

These include: such

the smaller hXEQ!llaJE)ﬂE_.:
locatrd near the center

of the brain. The thalamus is a highly div

e‘r\ae organ and is concerned with hundreds

of body functions.. It acts as a sort of relay s

tation; where impulses from different

parts of the' body are grouped according_to similarities (e.g., pain) and.relayed to

0\

.other areas of the brain. Impulses from all of the senses
- grated by the thalamus and ehanneled for further processing. The thalamus is afso,
invojved in the state of alertness or wakefulness 'of the body and secems to be abln Lo

differentiate between and rank the pleasantness or unpleasantness of a stimulus.

B .

L3

- S ¥

P

(excegt_smell) are inte-




- functions). Toward this .end, ‘the hypothalamus is involved in temperature and <

The lower portion of the’ interbrain is formed by the hypothalamus. The *°
hypothalamus is connected to the thalamus, the g8rebral cortex, and through-a stalk
of nerve fibers and blood vessels, to the pituitary gland. The primary function of the ~
hypothalamus is to maintain homeostasis (the proper state and balance,df body -

water-balance regulation, the contro] of food intake (hunger), the rdqulation of

qastric secrétiong, embtional expression, and the control of pituitary functions. (See |

"The Pituitary Gland" module.) C
— . -

The second m;a'jor (and second largest) portion of the brain is the cerebellum or
hindbrain. It is connected to, and lies immediatel} behind, the medulla and pons. The
cerbbellum is made up df twg cerebellar hemispheres connected in the middle by the - 3
vermis. This. gives the cerebellum, when viewed from behind, a shape similar to a ' .
fully-opened clamshell. All functions of the cerebellum are beyond conscinus ’
control: it operates completely subconsciously. Cerebellar functions mainly involve
the coordination and igtegra'tion of muscle movements. It is umportant to note that'
the cérebellum does not initiate movements but rather is responsible for their smooth
and balanced executions. It also coordinates reflexes that maintain balance and
equilibgium. ) ' N -~ 7 '

£

¥

The largest and most significant part qf the brain ig the. cerebrum. [t is divided
into two mirror-ithade halves called hemispheres, eac;\\primarily. concerned with
movements "and sensations of one side of the hody. The right.hemisphere controlg the
left side of the body and vice versay The hemispheres make up ahout®70% of Lhe
brain. Structurally, they are each composed of an outer layer of gray maltemcalled
the cortex, and an inner layer of white matter called the medullary body. The two
hemispheres are conpected by a bundle of fibers called the ygorpus calosum. [ach
hemisphere is divided-functionally into four lopes: the ogccipital, temporal, frontal,
and parietal lobes. The occipital lobe receives and analyzes visuzﬂ: infermation, the
temporal Jobe is concerned primarily with | arﬁ‘lng arid memory q¢f' things seen and
heard, theé frontal lobe regulates voluntary movement, and the- parietal lobe is
associgted with the senses of touch and balands, There are ohviously thousands of - .
other functions involving intellect, personality,” and ‘siisory-motor integrations that »
are 'performed within the cerebral hemispheres; however, an extensive discussion of

these is beyond the scope of this module. : : )

. . i s . .
.Other important features of the brain are the ventricles. The ventricles are. a

series of cavities locateq inside the brain that ‘are filled with cerebrospinal fluid.

There are four true ventricles: the right and left lateral ventricles, located within

the cerebral hemispheres; the third ventricle, located in the interbrain; and the *

fourth vehtricle, located in the pons and medulla. The lateral ventricles and the

fourth ventricle are each connected to the third ventricle by.a small channel. The

fourth ventricle cpmmunicates .by a ‘channel with the spinal vord below. Vascular

structures within the ventriclcs secrete the corebrospinal fluid, wincl v derived from

the blood. This fluid surrounds the brain and spinalcord seFves mmnly® e, . lubieanl

and @ mechanical barrier to dissipate the shock of any blaws 1o the head. s Beeme -

cerebrospinal fluid completely surrounds the brain, Lhe brain literally floats within '

the skull. In this manner the fluid also helps bear the weight of the brain.

. Ls
4 , »

A




-. The second organ of the céntral nervous sfstem, the spinal cord, is-located’
within a hollow- canal that runs through the center.of the vertebral calumn. In an,
adult, the cord is about 18 inches longj it runs from the base of the brain stemn to Lhe-

. second lumbar vertebra. The cord is divided into three regions: an upper cérvical, At

- middle thoracie, and{a lower lumbosacral region. A cross-section of the cord shows |
an H-shaped core of Yray matter surrounded by fibers of white matter which run up =

and down the cord. - ,

mod,ule.) -

fluid.

.

-

{

The main functiong of the spinal cord include relaying information to and from?
the brain, and controlling spinal reflexes. (Reflex arcs ate -discussed in another

]

~

. .
. d ooT

/ * Surrounding both the brain and spinal cofd are three proteg\ive membranes.

! " called the meninges. The outer membrane, the dura mater, is a tough fibrous layer;

- the middle arachnoid is a thin, web-like tissue<that encloses, a space containing the

- ;‘ cerebrospinal fluid; and the inner layer, the pia mater, is a soft lining which containg’

many blood vessels. .The-pia mater is also involved in the secretion of cerebrospinal
LS

° Y

' The central nervous system, along with iés supporting structures is responsibie
for initiating, evaluating, coordinating, and/

. N .
r integrating nearly every process

‘ occurring in the body. ) -
. ‘ OPTIONAL ACTIVITIES h « ‘
~ ‘N’ _ - -'

° Investigate.spinal cord injuries and the different results of injﬁries at dif-

S ferent levels of %he cord. ’
e Find out why many strokeiaffect the use of only one side of the body.
v ’ v
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Lo THE PCRIPHE%AL NER VOUS SYSTEM )
.. o . , N } . - Savume \’ /
. . Objectives i . S

2

Upon con{pletion of this module, you should be able to:
L o o ‘ '
1. Descyibe the structure and functions’ of the sensory-somatic nervous
system., . * . B .
2. Descnibe the structqreLang% functions of the autonomic nervous systerm.__
. A .

-

9 A <
'

[ , N '
Al N

-

The periph%ral nervous system is the part of the nervous system that lies
outside the skull tand vertebral colymn. ¥t is usyally divided into two systerns: the
senssry'-som‘étic h%rvous system and the autonomic nervous system.

, [ : : v

The sensory.-s'omatic system is not actually one sytem, but tather a collection
of different systems. 1t includes the nerves that supply the skin and skeletal muscles,
more. spbcifig_ally, the spinal and cranial nerves. oo B . K

~
' s

- There are 31 pairs of spinal nerves, each arising from a certain arca of the
spinal cord. They are named according to where they originate: there are 8 cervical,
12 thoracic, 5 lumbar, 5 sacral, and 1 coccygeal nerve pair. Spinal nerves disperse to
skin ahd muscle regions throughout the body. There is an overlap of functions with
neighboring nerves so if damage to a nerve should occur there will nof be a complete
loss of function in that region. The spinal nervesNgave the spinal column “through
small holes between vertebrae which, in the upper cordysaré near the nerves' points of
origin. However, in the lower segment (because the cord is shorter than the spinal
column), some spinal nerves must travel downward to reach their points of exit.
Large bundles of these nerves form a sqgt of continuance to the spinal cord ealled the
cauda equina (literally, horse's™tail). - g .

) /

In several areas of the body groups of spinal nerves cormbine to form a emnplex
nerve network called a plexus. From these, nerves are distributed to nearby reqions
of skin aAd muscle. The major nerve plexuses are the cervical piexus of the neck, the

- brachial plexus of the upper arm, the lumbar plexus_of the lower back, ¥nd the sacral

plexus of the pelvis. - - .

) b R * ) : N . ()
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The crantal nerves are 12 pairs of major nerves which arise from the bram and
brain stem. These nerves supply sensory and motor fibers which innervate muscles,

glands, mucous membranes, skin, gapd the spe
, chest regions. (One nerve, the- vagus nerve,

cial senses of the head, neck, and upper
extends as far as the abdomen,) Cranial

nerves are identified by both a nafmme and 3 num

ber (Roman numerals [ through' XII).

- - The ‘names and numbers of the 12 cranial -nerves are as follow
Optic; I, Oculomotor; 1V, Trochlear; V, Trigeminal; VI, Abducen

v

, Olfactory; II,
Il, Facial; VI,

* V estibuloecochlear (or Auditory);”IX, Glossopharyngeal; X, Vagus; XlI, Accessory; XII,

Hypoglossalz, »

Table 1 charts _the,compositigf':l and function of. each of the cranial nerves.

-
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“ o “TABLE 1
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" Composition .
Nerve M = maotor FlMunction ]
S .= sensory - _
Y - — A T - TTTTTTTTT
. Olfactory . e S " Smell o
- M . - . “ ',/"
P ) 2 . . - - I
C " LS . M
H_, Optic . o« - S Sight - .
g R s : .‘
[ll.  Oculomotor M Eye movemeénts
4 o /S . Focusing, pupit®changes,
° ) . : muscle sense . v |
« / .
IV. Trochlear "\ SO M 'Cye mnvement
j . . ) ! ' . -
’ S Muscle sense ) . V
V. Trigeminal N M Chewing :
AN ) ’50 .y
. A S Sensation from head® =
. . £ - )
& : — z f - ; .
VL Mugent M Eye movement .
S . Muscle sense
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[Aruntoxt provided by eric [N

TABLE 1

Y

-

N

(Cpntinu%d) o
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Composition

M
S

= motor

%

¥ Function -
M Y

L4 2 4

= sSengory

L Ty
Faeia] gxpression®- /

o

L
L] LI

raé‘ e T,

V1L

>

Vestibulococ.hlear
(statoacoustic,
acoustic, auditory)

.
a

Posture, hearing, bakance
¢ 4

-

o

Gldssopharyngeal

-
oW

S\s{z‘allowiﬁg‘ ¢

Taste, genergl sensation

¢
- ‘i
- .

Visceral muscle rnovement
- .

o’ .

Visceral sensation .

. .

XL »

Accessory

Swallowing, he§ d;movement

>

v

Xil.

\

Hypoglossal

4
’

Speech, swallowing
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+ "¢  ®he ‘autonginic nervous system serves the autonomic effectors: the heart
. muscle, smooth muscle, and qlanﬂs of the body. It COI’\S.ISiS' of two further divisions,
the sympathetic’division and the parasympathetic_division. Most of the autonornic
ﬁervous functions are completely subconscious, operating at the reflex level.

The parasympatlietic division or system consists of nerve fibérs that arise from
four of thé craniah nerves.and- three $pinal .nerves from the sacral region. Para-
sympathetic fibers supply all,of the autonomic effector organs except the adrenal
medulla, sweat glands, smooth muscles of the spleen, _?nd surface blood vessels. -This @
system is concerned’ with protecting ahd maintaining body resources and generally
promoting normal body functions. - N '

- - >

*

"The sympathetic system con
the thoracic and lumbar regions.

sists of fibers that originate from spinal ferves of -
This, system supplies’ all of the autonomic effec-

* tors.* Activation of the sympathetic sys
prepares the bedy to react to dangerous
"fight-,or:fligh@" reaction).

-

tem increases the use of body resources‘and
or skressful situations {sometimes ealLeg the

s - . , o
- . .
. . . Table 2 charts some of ghe effects of the'autonomic nervous system. oot
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- TABLE 2 ~ . . .- .
s . . . v ) .
. . <o Autonomlcflervous System Effects L
‘ . E < .
I 4 . . . . . A . v
Organ Parasympathetic Effects Sympathetic Effects ' «
) T g T v ‘e
-» . \ ) . . > . .o R [y
Eyes .Decreases pupil.size C . Increases pupil sizg '
’ N Contraction‘(near~vision) Relaxation (distant visien) o
‘ ’ : Tear secretionc . Greater tear secretion
. ‘. _ ' B , ) i
‘ "Salivary. glands Secretion of large . . Secretion of small i .
T, © e amounts of,saliva. - amouwnts of saliva ) k -
: . - i 7 " ‘ . ) .
Respiratory system Contraction of smooth ,Relaxation of smooth -
. ) -t muscle - ) muscle . .
. ey -~ N
{Hdhart ' Decreases, stroke volume “‘Increases stroke volume
- . ' Decreases heart rate - Increases heart rate —
: Cot -t CLL . ® R
Decreases blood pressure Increases blood pressure .
.- O ) ) ~ ) h N - N ; o ! -
* . > ’ - » N @ J - i ) )
+ Rlood vessels .Constriction * Dilation . . ¥ .
. ~ - & B ~ ’ . : . k
‘ ’ - . - P . R >
oo Liver, Promotes glycogenesis . Q\Promotes gl)?cogenolysis; . !
L ) - -~ and bile secretion . ", “detreases bile secretion -
« ’ » i \ ‘, PR ’ .
- . “ - ¢ s '
' PR P 7T et . ’
Pancreas Stimulates endocrine - Inhibits éndocrine and
- and exqcr’lne secretions - * exocrine secretions  ° .
. . v$ . - . &
r ! - R . o ;. v . I
. Adrenal medulla No innervation | . - Secretion of epinephrine :
- < * (adrenalin) . g .
' ™ - d - -
/ . - , v
Urinary bladder Inhibits sphincter Stimulates sphincter . ‘ |
A M . . ' . - » . ' {‘
- Sweat glands  _. No innervation Stimulates secretion =~ . X
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OPTIONAL ACTIVITY
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. afferent neuron: -~

“all-or-none taw:

e

- ‘ '
arachpoid membrane:
: e

v o "
A

Y

“ 4ss0ciakion neuron:

1

I3
~

[T

utonomic neryous systemt

. [‘ 5 axon; ’
° | o

€y

brain: v
o —_

e . - .
r

brain stem:

cauda equina: .

. cell body:

v -~ .

central nervous syst&n:
LU ] )

cerebellar hemispheres -
. 7

P
. »

- ' cerebellum:

.

. -terebral cortex: -

o cergbrospinal fluid:

>
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*involuntary body functions. -
“ .

GLOSSARY

v <N

1 * -~ “ _,.i—

Nty
- <

neuron that conducts i"mpulses toward thé 'brajn or
spinal cord. ¥ ' .

N ’ - . .
property of neurons whereby a nerve fiber responds

‘maximally to a stimulus -or not at all.

»

v ' -3
+.. middle of thré#e membranes surlfz)qudirlg the brain

and spinal cord. .

»

neuron lying between and transmitting impulses .

between sensory and motor neurons ‘interneuron).

system, (*onLroy

division of the periphcral nervous

+ v

‘long, stem-like part of nerve cell hody, conducts

nerve impulses away fsom cell body. N
. . %

the major controlling organ of the hgy\, a part of

the central nervous system. » ° .

all of the brain except the cerebellum and

cerebrum, located in the.Lower centet of the head.

spinal nerves forming the terminal porti‘on of the

spinal cord. . . '

- -4'

central part of cell, !ntains the ecell
cytoplasm. , ~ . : v

the brain and spinal cord.

one of two hemispheres which, in addition to:the
vérmis, constitute the cerebell‘ .

.. i -
portion,of the brain responsible for subconscious
executibn anq coordination of muscle mpvement,
outer layer of gray inatter of the cerebral
_hemispheres. . e a

fluid surrounding the brain and spinal cord,
protectsmem from shock. - L.

’, -

oo

RN 4
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, ~ cereprum: largest part of the brain, divided into two hemispheres, each
<L t concerned with the movements and sensations of one side of
the-body. .
' 3 ‘ » i. \' '
. cervical region: upper region of the spinal cord.
conductivity: ) pttdperty_of neurons which enables nerve impulses to be”
. ’ transmitted by exciting successive segments of a nerve fiber..
] ' ) .
I conductors: ' y  interneurons, relay fmpulses within.the gentral nerxous
) system.
. . . } LY .
corpus callgsum: . bundle of fibers which connect the two cerebral hemispheres.
cranialinerves: ' twelve pairs of nerves originating in the‘brain. L
dendrites: branching portions_of a neuron, receive and conduct impulses :
. to the cell body. -
diencephalon: a central portion of the brain,'{ncludes thalamus and
(interbrain) ‘hypothalamus. *
.dura mater: outer; membrane surrounding the brain and spinal cord. |
' effectors: - muscles and glands capable of responding to stimuli from the
. - ’ central nervous system. . ’ - :
, “efferent neuron: é neuron which conducts impulses away from the bfain or spinal
' .cord. R :
excitabilitys: property of neurons in“which there is a reaction to a stimulus
l'{ by generation of an impulse. i
v 7y . . ~
frontal lobe: K one of four functional divisions of the cerebral hefnispheres,
: reguldtes voluntary movement. . )
" gray matter: T " nervous tissue contai,ninq'cell bodies of neurons.
hemisphere: ' gither half of the cerebr'um or cerehellum.
" hypothalamus: - . lower portion of the die’ncephalon, maintains body
, ) homeostasis. )
impulse: . reaction which transmits a communication along nerve fibers.
L a o X . - v N ’
° interbrain: a portion of the brain, includes thalamus-and ﬁypothala’mus
(diencephalon). '
. s A * .
. ° '
. - i .

\ “.

[3RY




interneuron:

lumbuvsacral region:

medulla oblongata:

medullary body:

meninges:
midbrain:

L motor neuron:
&

mxelin:

.
5 .

eurons .
»

occipital lobe:

;

*‘. .
-~ _parasympathetic division

N (system):

parietal lobe:

¢

peripheral nervous system:

A

pia mater: . )

plexus: {
pons:

' receptors:

-25-

neuron lying between and transmitting-impulses
between other neurons {association neuron).

N \

lower region of the spinal cord.

!
lower_portion of the brain stem, continuatidn of

the spinal cord. - . v,

.

inner layer of the cerebral hemispheres, composed

of white matter.

three membranes surrounding the central nervous
system.

part of the brain stem, concerned with reflex
reactions, malntalnlng balance.

neuron which transmits impulses from the spinal
cord and brain to body parts. S

fatty substance which forms an insulating sheath
around an axon. ’ -

4

nerve cell, basic unit of the nervous system,
transmits communications throughout the body.

one of four lobes of the_cerebral hemisphere,
receives and analyzes visual information.

division of the autonomic nervous system, main-
tains body resources and normal body functions.

one of four lobes of the cerebral hemisphere,
concerned with senses of touch and balance.

the part of the nervous system lying outside rhe
skull and vertebral column, subdivides into the s
sensory-somatic and autonomic nervous systems.

innermost merbrane of the three meninges,
surrounde\the brairn and spinal eord.

L)
nerve network formed by groups of spinal nerves.

portion of the brain.stem, consists mainly of white
matter, contains the pneumotaxic center.
sensdry neurons which transmit impulses in response
to specific stimuli from the environment.

N . £

™D
Qo
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_special senses:.

reflex faction: |

reflex ares.

sensory neuron:

senspry>somatic
nervous system:

sEg'nal nerves:

sympathetic division

(system):

synapse:

'
3

temgoral lobé:

.

thalamus:

thoracic régioh:\ WL

tracts:

ventricles:

2 f
K3

white matter:
y 2

. .
< N s . -

involuntary act resulting from a reflex arc.

iqvoluntary-rea/cr.ion between .a receptor and an effector.

~
A .
afferent neurop, cenveys sensory impulses.

. , A
subdivision of the peripheral neryous system, includes
the spinal and cranial nerves.
perceptions through various organs of conditions outSlde
and inside the body, include sight, hearmg, taste, touch,
smell. - .
column of nervous tissue, center of reflex actions; con-
ducts transmissions.to and from the brain; a subdivision
of the central nervous system.,
31 pairs of nerves arising from the spinal cord, supply the
skin and skeletal muscles.
division of the autonomlc nervous system, prepares
the body to react to stressful situations.

. gap between the ‘axan end of one neuron and the dendrltes

of another neuron. '

one of four divisions of the cerebral hemispheres, con";l
cerned with learning and memory.
upper portion of the interbrain, }:oncerned with many
diverse body functicl)ns. . )

middle rﬁegidn of the spinal cord.

S E
nerve fibers, groups of axons within the spinal cord or
brain. . s

‘
-

small cavities wnthm the bram fllled with cerebrospmal

fluid, e .
'} . 4 4
white substance of the spinal cord and brain, ronsists
of nerve fibers. - .
i o7 . . = Pes
et ) " »
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' . ' " The Nervous System
POST-TEST"
1. - A nerve cell is khown as a:
o
2. Name the two major divisions of the nervous system. .
3 - {
) ’
) Y .o
3x What division of the nervous system operates beyond the level of conscious
control? .o : -
. }ad 1
, - v s . . -~
. . <

¢ .
-

4. The nervous system relays.coded communicationsg from one area of the body to
another through the transmission of:

A. chemicais. - ) .
B. impulses. » . o\ -
C. senses. o £ ) ‘
D. stimuli. ’ , ?
X - . ' ¢
PN -

- .

1
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Which of the following is an important function of the nervous system?
A. controlling the external environment - ’
B. regulating the growth of body tissues
C.” coordinating the movement of muscles
D. providing nutrients for body cells

-

. b

The junction between two nerve cells is called a:

A. threshold..

8. stimulus.
C. reflex.
D. synapse.

N

-

Thg_long, thin part of a nerve cell that conducts impulses away from the cell
body is called the: . .

h4 0

Which nerve cells only carry messages toward the central nervous system?

B. interneurons
C. sensory neurons .
D. association neurons

A. ‘motor neurons \

-
’
- - . .
~ . .
. »

." , ’

All neurons will react to a proper stimulus by generating an impulse. What
property of neurons does this.illustrate?

@

a

S < § . . . & .
An impulse.generated in a neuron will be transmitted through.the entire cell,
What property of neurons does this illustrate?

N / °
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Impulse transmission within a neuron occurs electt"ﬂzally, but across a syngpse it
occurs: N

2

-

N

.Neurons that monitor tﬁg envimnn:\ent) are called:

A. effectors.
B. coordinators. .
C. reocgptors.
D. copductors.

L4

Name the three major divisions of .the brain.

*
'

»

>

o~

15. Which part of the brain contains cardiac, respiratory, and vasomotor centers?
\ L ’
A. interbrain T "
B. midbrain_ . ) P
C. pons : .
D. medulla

« N R 1 N

¢ . '
sThe pneumotaxic center is located in what division of the hrain stem?

" ' .

.

¢

A
-

-
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18. What division of the brain 6perates?&lely at the subconsci't(us level?

-

rd r " ,

T T %
< —
a

20. Name the four lobes of the cerebral hemispheres.

¢ . .

N
‘ > N
' ~

. £ .
21. Which structures of theybrain are filled with cerebrospinal fluid?

" A, nerves - o
'B. ventricles “ . : e
C. hemispheres .
D. lobes CT ) -
- . ‘““ i
' P L . - oM s .
122, -’Which of.the following is a major fuh‘gxion of the spinal cortd?

1 . . . .

A. controlling reflexes
‘B. producing cerebrospinal fluid . '
C. initiating breathing

D. regulating internal temperature

o




23.

24,

25.

26.

l.ist the thfee.meninges.

.

o

-31-

A.

B.

C. .

D.

-

spinal cord.
heart. .
brain.
stomach.

AN

/

Pl

e B

A
o
c’
D.

cerebellum,
pons.
hypothalamus.
medulla, ’

¥

G .

Name the two organs of the central nervous

The major controlling organ of the nervous system is the:

. -

system.

"y

’

\

The three membranes that surround the organs of the central nervous s
are collectively called the:

-

)

y§tem </

" 27. The portion of the brain that is responsible “for smooth and balanced executions
of movements is the: '
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’ - ‘ ) / .
28. There are’how many pairs of spinal nerves? o
LA, 8B LU,
8. 12 , B
C. 20 ’ ‘ N ’
D. , 31 ,
‘ [} . N . " \ \ ‘
29.  Name'the two major systems (divisions) of the“peripheral nervous system. .-

of spinal nerves that originate in each spinal region

N
; -
. , .

30. Write in the number of pairs

y° below. ° . .
cervical \,:}-:

., thoracié .

. lumbar * L
sacral o
caccygeal - ___:

31,

neck, and chest regions are the:

7

/

<

AN effectors.

B. plexuses?

C. .receptors.

D. reflexes.
\’l

In several body

jegi ons,
1]

.

.

L
1

.

3

)

b}

-

-

3

“~

N

groups of spinal nerves form com,pllex networks called:

v

- 2

.
o

The 12 pairs of nerves arising from the ‘brain that s'upply fipers to the head,

- °

o

&
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Whicgh cranial 'nerve,is resﬁsible for thesense of smell?
A. olfactory -
. optic ,
oculemotor
trochlear

. -

.

- K]

The division of the autonomic system that is concernpd with mamtammg body
resources and horfnal body functi ons is the:

«£ .

.

o
Name the division of the autonomic nervous sysu.m that prepares th.e body fdr
dangerous or Stressful situations. .

-
(
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V ) ' INTRODUCTION
- ° \ . . .

. -

!

“‘These instructional modular units have been developed for the Pennsylvania
Department of Education for use in vocatidnal education programs. They were
designed on the assumption that a basic understanding of humran anatomy and
physiology is essential to any person preparing to entetf a health care occupation such
as practical nursing, nursing assistant, medical assistant, emergency medicai
technician, or dental assistant. Each of these modular units will cover the most
important aspects“of one of the major systems_of the human body: In the first four
units the following systems are covered: circulatory system, respiratory system,
musculoskeletal system, and digestive system. In the second four units, the
endocrine, reproductive, nervous, and genitourinaty systems are covered.

| ‘This Instructor's Guide is designed to provtde éuggestions on how to use &

. . modular unit most effectively in your instruction. These recommendations, however,
. do not represent the only way to use these units: ))EJU may be able to devise more
beneficial uses for the materials. . - , |

- NN 9
~ «

_— THE MODULAR UNITS :

. Each modular unit i .“r}de up of several components: a pretest, three to six )
instructional modules with optional activities for the students, a.glossary of terms
used in the.unit, and . post-test. Each of these components has a specific purpose

‘*and is organized in a specific way, as explained in the following sections.

. - el A . —~
'

7 . . '
Pretest “\
[y ‘ o - . 3
o After reading the preface, which is simply anfintroduction to these instructional
units, students working through a modula, urut should first take the pretest. iTheir
answers should be writien on a separate piece of paper labeled "Pretest" (tHey should
not have access to ‘these answers when taking the post-test). As its” name

- o - 4 . \

- . Hl
® - |
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implies, this-test is designed to be t%n by the student before beginning work on the =+ . '}
matccials contained in the unit. Its Ypurpose is .twofold: (1).to stimulate interest in

.the modular unit by giving/the student a greview of the topics covered, and (2) to -

provide information to the “instructor on what students do and do not know, before .
éind after working thmuéh the unit. Based on the student's performanse on the
pretest, the instrugtor may wish to emphasize:those areas of the modular unit which
may require special attention and extra effort on the part of the students.
Instructors should score the pretests after the students have completed them, but
shoafd hot share these scores with the students. After completing the unit, students,

will then take the post-test (which involves all of the questions on the pretest, and
more). Instructors may then compare post-test scores to pretest \scores in order to .
evaluate the amount that students Have learned from the unit. \:\ - -

’

N -

- -
* .
- T . \ .

” g .
. . . .

;-
Instructional Modules
[4 -

¢ .

This moodular unit is composed of four separate but closely related modules,
including: Introduction to the Nervous System, Nerve Impulse Gonduction, The
Central Nervous System, and The Peripheral Nervous” System. After taking the
pretest, students ‘should fead through and~ggudy each of the instrudtional modules.
For the students' benefit, each module beqindfwith a statement of the pbjectives that
a student should have mastered upon completion of that particular module. The level
of .achievement of *these goals is measured by students' performance on the
corresponding section of the final post-test. The language level and content of each
module is aimed ‘toward students seeking an introduction to the components, y
structures and functions, and the basic terminology required for an understanding of
the nervous system. However, some material may be too technfcal or otherwise
inappropriate for certain programs. instructors are urged to use their judgment to .
determine if any areas are too difficult and should be omitted. ‘

. \ . ) o _ \ . )
1 .

. & ) . . N '
-Optional Activities g '\

- .

.

Following mzny moduies iz 3L.onés “activities nrengec to provide the student
with an opportunity te pursue ine - Lacent of the module ar a more in-depth. level.
{Many of these activities may require teacher participation, at least in obtaining and .

"preparing additional materials 757 oL..denes to utilize. ’

In addition to irc OPGLG..&., WCLIVILIGS available, you may cnoose to provice -
. further information to toe stude™ . o/ Tesrtang ':S;xef unit on the cammaon disorders
of ‘the nervous system. Discussion of 7aeue disorders has not Been wncluded in o
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. ' text becaustea basic knowledge of the perer structure and function of the human

_body 'n a healthy individua! seems inore appropriate for the purposes of an intro=™

'ductory program. It <You do choose to discuss common disprders, the most effective

. approach ma_1y be one. in whic¢h you use disorders to illustrate what can go wrong in the

' body, as a means of clarifying the students' understanding of how the body works
" when fungt"l)nmg properly.

3 1
¢ .

You may also wish to provide students witn the names of.books or articles as -
suggested readings to further their understanding of a particular area.

Glossary ‘ oL . -
P ’ » * T a , .

After the last of the modules if the unit ;s a glossary. This is not intended to
' be a comprehensive glossary to be used by students as a dictionary. Rather,,_ it
includes the basic terms used in the unit which gre necessary to an understanding of
the systemvcoyered Those underlmed wOros whlch appear in the modules and have
been defined in the téxt are not always defined in the glossary. Some of these
particular terms have been used in the module because tRey are essential but difficult
terms needed to explain the conteny taught in the unit. StudentsjShould use the
glossary to review the vocabulary essentxal to, the unit before taking, the post test. .

-
.

- .
"‘\' S
;
? .

‘Post-Tests : ‘ e

" .
. v

" « 4
fo o w

student's understanding of the

The pos_t-test-is the final gssessment of a
material presented in each r.uuule. It Consists of multlple choice and open-ended
.. Qquestions designed to measure a student's maStery of the objectives jstated at the
beginning- of each*modul.. Fach of the questions has been written to measure an

.’ aspect’ of the skills. and/c {, #8owledge that a student may be expacted to acquire a§ a
. result of working througn a particular Unit. The post-test includes the questions used
&y .. .n the pr,etest, whick Zag oe-used for before-and-after bomparlsons, and it includes
additional difficuit que%ﬁxons which measure knowledge of, .subjects treated specif-
o 1catly in the modul:se - e
LY . B . i . » . ™
" 4 Ye -~ . ' - ° : r
: . 2 e s h . . \
. . - ¢ 7 ’ .
;ﬁ“o ' . : ) ) ‘ . > e
b ! - o ¥ L

P e 11




-~

¢
As previously mentioned, the purpose ¢

SCORING THE POST-TESTS °*

(XY

LR )

1

]
.

T the post-tests is to measure whether or

not a student has mastered the ob,ectives stated at the beginninc of each module.

Due to the variety of ways in which teache

and discrepancies amang students'
practital to set & standard cut-off
of the objectives. Rather, teachers are
individual cases to determine if .a student!
that hé or she has mastered the objectives
determination, you should consider at least al

S

rs may choose o utilize these modules,

‘previous exposure to the subject matter, it is not
score on the
asked to use their professional judgment in

post-test that wouid indicate mastery

performance on the post-test indicates
stated for the modules. In making this
| of the following factors:

s
E (1)  How long is the post-test? . .
(2)  How much infarmation is included in each module and how complex is the
. information, relative to other moduies? .
M ' + - .

(3)  Ha&s the student been exposed to the kin}‘of curricular material before?
That is, has the student been tayght the basics of this system of the body-
before "

. , Y s .
- (4)  Should the entire class be required to achieVve a certain score if order to
pass, or should each s.udent be considered individually? (This depends on
. how and with whom you use this module as instructional mat;rial.)
(5) "Should the student be graded pass/fail on mastery of objegtives in each

module, or on the unit as a whole?

Ny )

-

To facilitate the,scaring of the post-test, each student- will record his or her'
answers en=ohe“separace sheet of paper. You should first mark each answer correct
or incorrect. Theh gisethe student a "pass" or. "fail" on each module by coeunting The
questions answered correctly,-or score the unit.as a whole. by adding up allvof the
correct answers. N .

-
.
.

Because of the subject matter,
slightly from those provided, but these
these cases .nstructors are asked to use
response is. correct. '

respbnses to open~endéd questions may _vary
responses may also be acceptable, Again, in
their professional jadgment to getermige if a

» .
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'In order-to compare .- students' scores on the pretest andempgst-test, review
‘he scores each student acn.evec an the pretest, then total the score students achieve
on these same questions appearing in the post-test. (Please note: these questions
have been placec in different sequence and renumbered; both their old and new
“umbers are listed in the arswe. key.) You may wish to compare the students' scores
on the entire set of :tems wwuch copears in both tests,.or on the items for each
module, ¢ on each itum .~div:duslly. Whichever approacn seems most useful can be

~accomplisned by using tne informaticn given. e

- L3

-~

Ori the following pages .s a list of answers to the pretest and post-test ques-
tions, which is provided o facilitate the grading of your students' pgpers. .

3 N ’

K . *
. .

k4
2 'S ~ .
»
.
-~
4
v .
¢
S
s ~ s
v -
.
u ’ ‘
v
~
' -
~ . 2
%
.
'
i
- -~
]
-
. .
» »
t
- [
- <
v e
® « .
. ‘e
1 «
-
> > s . .
~ _— 4 4 s
- N -, . . -
~ ¢ ~
- - e
- - P .
. . «
’ o
R ’ » s P
b
. 3] - . N
—-— ‘
» ‘
" .
.
- ' .
- v LY
o
-
. < .
P
.
- * . .
b L
. —— .
N i
»
~
| ~ - o 1 . ~
A -




M

ERI!

PAruntext provided by enic [l

* s b,

.

1
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(2) feurciy #5. (1)
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- ANSWER KEYS ’ - .
: - ' * - - v
Pretest - e ) . ) -
" - . * ‘
1, sxmpatﬁetic system, 7. brain, 13, cranial nerves
patasympathatic' % spinal garg: )
system ‘. . . .
2. neuron 8.. menihges - 14. sympathetic system
5.8 ) 9. A . 15. B ‘ '
4D S 10. D ’ 16. heart muscle,
\ ’ : ) ¢, smooth muscle,
, - oo . glands
5, axon ) r\ - 1ll. brainstem; ° 17...L A, ' -
’ > cerebellum, A .
3 ' cerebrum - C .
6. C - 12, D .o 18, B
- 7 « Id
- ) R ' ~
Post-test ‘ N . ‘

‘

NOTE: Starrea questioh numbers indicate those ‘questions Whlch also appeared on

the pretest.
~¢ theses.

The pretest number of each repeated question is given in paren-
Fosi-test questions 1-5 refer to rnaterials presented in maodule 1,

s Introduction cc the Nervous System; questions 7-13 refer to.module 2, Nervous
impulst Conduction; questicns 14-27 refer to module 3, The Central Nervous

. System™; and quescions 28-3p rejtyﬁdule 4, The Peripheral Nervous System.
- 1 © Y/ s 2 ’ > L, 4

.

sympathetic ' 9. C
“system, .
Jaraqymparrenc .
y ..t.}’f’ . :
C 10, exeitability .
i |
> ' ‘Y1. conductivity
Y .
P 12. . chemiealiy
- &
44 ’ LT

P




2.

’

13,

*14. (11)° 'brain stemy, . °

c

. cerebellum,
cerebrum
AT
*15. (10) D.
16. poné ‘
17. thalamus,
. hypothalamus
18. cerebellum
19. corpus
callosum
20. frontal,
temporal,
parietal,
" occipital
~ »
»
]
-y s
T

*21. (18) B
*22. 17) A
23, dura mater,
: arachnoid,
pia mater
*24, (6) C
*25. (7) brain,
spinal cord
*26. (8) meninges
*27. (9 A
*28. (12) D
" e "t# “:”3-
a-«)/\
45

29, sensory-somatic
?
autonomic

30. 8, 12, 5,-57—"~

*3]1. (13) cranial nerves

- %32, (15 B
~
7 33. A ‘
*34. (16) *heart muscle, "
: smooth muscle,
glands =
“35. -  parasympathetic
" "7 system

“n -

*361%(14) sympathetic
) system

Y
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